it difficult to provide a defensible explanation of how this 60% passing standard was set.
Kane et al emphasized that there is no "gold or correct standard" to be discovered [3, 4] . Instead, the pass score is a consensus of a panel of expert judges (or standard setters) regarding the cut-point, which is determined using a systematic judgmental method [5] . Therefore, selecting different expert judges or using different standard setting methods, will result in different pass scores for the same examination [6] .
RELATIVE STANDARDS VS. ABSOLUTE STANDARDS
Standards fall into two types, relative (normreferenced) and absolute (criterion-referenced), based on the object for comparison. If the standard is based on the performance compared between the score distribution of the whole examinee group and an examinee's score, it is a relative standard [2, 6, 7] . For example, an examinee whose score is in the upper 60% of the group will pass, or an examinee whose score is less than 1.5 standard deviations below the mean score will fail. Whether an examinee passes or fails the test depends on how much he/she scores relative to the scores of his/her peer examinees. Relative standards are often used in low-stakes examinations or examinations to select a limited number of examinees, such as for admissions [5, 8] .
If the standard is based on the content of the test and is independent of the performance of the whole examinee group, it is an absolute standard [2, 6, 7] . For example, an examinee who answers 75% of the questions correctly will pass. Whether an examinee passes or fails the test depends on his/her level of knowledge and skills compared with clearly-defined criteria [9] . Absolute standards are often used in high-stakes examinations such as final examinations or graduating examinations, where "how much does an examinee actually know or can do" is critical [5, 8] .
The decision to use a relative or an absolute standard should be based on the purpose of the examination [5] . However, Case and Swanson suggested that "Unless there are strong reasons to fail a given number of examinees, an absolute standard (based on examinee performance) is preferred over a relative standard (based on a particular failure rate)" [7] . Turnbull also stated that "As the principal objective of medical education is to produce a competent physician, then, unquestionably, the raison d'être for the evaluation process is to assess the competence and not the rank order of students" [9] . Therefore, an absolute standard that is based on carefully established criteria will be more appropriate to determine whether or not an examinee has achieved the required level of competence [10] .
Absolute standards can be further classified into test-centered methods and examinee-centered methods based on the subject of judgment.
TEST-CENTERED METHODS
Test-centered methods are based on judgments about test questions or, in an objective structured clinical examination (OSCE), the checklist items. The judges review the items and determine the expected performance, which indicates that a "borderline" examinee has obtained the minimal competence required to pass the test. A borderline examinee is an examinee whose performance is on the borderline between the upper group (those whose performance are good enough to pass) and the lower group (those whose performance are not good enough and fail), and he/she has an equal chance to barely pass or fail the test. Therefore, the pass score should be the score expected of a borderline examinee [2, 6, 11] . A test-centered standard-setting process comprises five steps [2,6, For each item, each judge makes an independent judgment of "how will a hypothetical borderline examinee perform on that item?" with the difficulty and the importance of the item in mind. They can discuss and change their judgments during this step. 5. Set the pass score: The score of an item is determined by averaging the scores of that item given by each judge. The pass score is then calculated by summing up the scores for all items. Two test-centered methods, the Angoff method and the Ebel method, are described below. The first three steps are the same for both methods.
Angoff method
The Angoff method requires the judges to make judgments on "How well will a hypothetical borderline examinee perform on each item?" The judges decide for each item "the probability that a borderline examinee will perform that item correctly" or, alternatively, "the percentage of borderline examinees who will perform that item correctly" [2, 5, 6, 12] . The pass score is then calculated by summing up the probabilities or percentages for all items (Column 3 in Table 1 ).
Because it may not be easy for the judges to make decisions in terms of probability, two simplified Angoff methods can be used: the Yes/No Angoff method and the three-level Yes/No/Maybe Angoff method [6, 13] . For each item, judges are asked the following question "Will a borderline examinee perform that item correctly?" In the Yes/No Angoff method, the answer "Yes, he/she will" is coded as 1, while the answer "No, he/she won't" is coded as 0 (Column 4 in Table 1 ). In the three-level Angoff method, an additional answer "Maybe, he/she has a 50:50 chance" is coded as 0.5 (Column 5 in Table 1 ). The sum of all item codes is the pass score.
Although the task is to estimate the real performance of examinees (i.e. how well examinees will perform) and not the expected performance of examinees (i.e. how well examinees should perform) [6] , judges tend to set the pass scores unrealistically high. Providing them with actual performance data such as the mean score and standard deviation or "the percentage of all examinees who performed the item correctly" will help them understand the difficulty of the items and moderate their judgments [6, 12] (Column 2 in Table 1 ).
Ebel method
The Ebel method includes two rounds of judgments, which can be organized into a classification table like that in Table 2 [2, 6, 11, 14] . In the first round, the judges classify all of the checklist items into 12 categories based on three levels of difficulty (easy, medium, hard) and four levels of relevance (essential, important, acceptable, questionable). The definition of each level of difficulty and relevance should be discussed in advance. Actual performance data such as "the percentage of all examinees that performed the item correctly" will assist the judges in deciding the level of difficulty for an item. In the second round, the judges estimate for each category "the percentage of items that a borderline examinee will perform correctly". Multiplying the number of items in a category by the percentage correct gets the score for that category. The pass score is then calculated by summing up the scores for the 12 categories. This method is more complicated than other test-centered methods, and therefore involves more time and effort from experienced judges [6] .
EXAMINEE-CENTERED METHODS
Examinee-centered methods are based on judgments about individual examinees, and not on the test items or the test scores. The judges need to observe the actual performance of examinees and categorize them into groups according to their level of mastery. The pass score is set at the score, which best describes the judgments, i.e. examinees whose scores are above the pass score have actually performed well enough to pass, while examinees whose scores are below the pass score really have not performed well enough and will fail [3, 8, 12] . Although reviewing the performance of every examinee is time consuming, judges may find examinee-centered methods easier to perform. This is *Probability that a borderline examinee will perform that item correctly (pass score = sum of probabilities for all items); † Yes = 1, Maybe = 0.5, No = 0 (pass score = sum of all item codes). Modified from Yudkowsky et al [13] .
because they are more familiar with making direct judgments on actual performance of real examinees, rather than estimating "the probable performance of a hypothetical group (of examinees)", as stated by Cizek [5, 8, 15] . Three examinee-centered methodsthe contrasting groups method, the borderline group method and the borderline regression method-are described below.
Contrasting groups method
The contrasting groups method requires the judges to observe the performance of examinees and divide them into two groups: pass (qualified) and fail (unqualified). The pass score is set at the score, which maximizes the discrimination between qualified and unqualified examinees [2, 6, 12] . This standard-setting process comprises five steps [2,6, The judges are trained to observe and rate the performance that the station is intended to assess. Video samples of different levels of mastery can help judges understand the range of performances they might encounter. 4. Observe and make judgments: The judges observe each examinee and give a global pass/fail rating of the examinee's overall performance. The judges should remember that their judgments should be based on the actual performance of an examinee, not the examinee's checklist score. 5. Set the pass score: The examinees are divided into a pass group and a fail group according to the global rating results. The checklist score distributions of the two groups are drawn, and the point where the two distributions intersect is set as the pass score ( Figure 1 ).
Borderline group method
The borderline group method is a similar method, in which the judges identify a third group of examinees, the borderline group, whose performance just meets the required level of mastery [3] . The checklist scores Modified from Downing et al [6] .
of the borderline group are used to set the pass score. This standard-setting process is also comprised of five steps [2, 6, 8 ]:
1. Judge selection: as above. 2. Orientation: Provide the judges with the same information listed above and the definition of "borderline" examinee. Boulet et al recommended that judges define the borderline group by identifying "those performances where they (the judges) are unsure as to whether the examinee is qualified or unqualified" [8] . 3. Training: as above. 4. Observe and make judgments: The judges observe each examinee and give a global passborderline-fail rating of the overall performance of the examinee. 5. Set the pass score: The borderline examinees are identified and their checklist scores collected. The mean score for this group is set as the pass score ( Figure 2 ).
Borderline regression method
If the number of borderline examinees is small, using the borderline group method will set a pass score with a higher statistical error [16] . The borderline regression method uses the checklist scores and the global rating scores of all examinees to set a pass score and is more suitable, and easier to perform in this situation. This standard-setting process comprises five steps [16] [17] [18] [19] [20] : 1. Judge selection: as above. 2. Orientation: Provide the judges with the same information listed above and clear definition of each point in the global rating scale (i.e. fail = 1, borderline = 2, pass = 3, very good = 4). 3. Training: as above. 4. Observe and make judgments: The judges observe each examinee and give a global rating of the overall performance of the examinee. There are two methods in this step: (1) two judges observe an examinee, one checks the checklist while the other gives a global rating; (2) one judge checks the checklist and gives a global rating. The second method is easier to apply, but the checklist score may influence the global rating score. Clear instruction and sufficient training on global rating is essential for this method. 5. Set the pass score: Checklist scores and the global rating scores of all examinees for the station are used to produce a regression equation (y = a + bx). The scale representing the borderline group (x = 2) is then inserted into the equation to calculate the checklist pass score [19] (Figure 3 ). [6] ). 
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RELATIVE-ABSOLUTE COMPROMISE METHODS
The Hofstee method is one of the relative-absolute compromise methods, which has characteristics of both types of standards. Similar to setting a relative standard, the judges must decide the percentage of examinees to fail. Similar to setting an absolute standard, the judges must decide the pass score based on the level of performance expected of the examinees [5] . The Hofstee standard-setting process comprises four steps [6, 7, 12 ]: 1. Judge selection: The judges must be content experts who are familiar with the examinees' levels of knowledge and skills. 2. Orientation: Provide the judges with information on the OSCE, actual performance data, and the standard-setting method. 3. Make judgments: After reviewing the case materials, checklists, scoring methods and the actual performance data of a station, the judges need to make four decisions for the station: (1) the lowest acceptable percentage of examinees to fail (minimum failure rate); (2) the highest acceptable percentage of examinees to fail (maximum failure rate); (3) the lowest score to allow examinees to pass (minimum pass score); and (4) the highest score required for examinees to pass (maximum pass score). 4. Set the pass score: The actual performance data of the whole examinee group are used to draw a cumulative frequency curve of the test score for the station (Figure 4) . The two failure rates and the two pass scores are used as four points to create a rectangle on the cumulative score graph, and a diagonal line can be drawn from upper left to lower right. The point where the curve and the diagonal line intersect is set as the pass score.
COMPENSATORY STANDARD OR CONJUNCTIVE STANDARD
After using one of the methods described above to set the pass scores for each station, the judges must decide on the method to set the overall pass score of the whole OSCE. For example, in a five-station OSCE in which the pass scores are 7, 6, 6.5, 8 and 5.5, the judges may decide to use the sum of these five pass scores (i.e. 33) as the overall pass score. This compensatory standard allows any examinee whose total score is higher than 33 to pass the OSCE, even if he/she failed some stations. Alternatively, the judges may decide on: (1) the number of stations, for example four out of five stations, that examinees must pass to pass the OSCE; or (2) the required stations, for example stations three and five, that examinees must pass to pass the OSCE. This conjunctive standard does not allow an examinee who failed two stations (or who failed the required stations) to pass the OSCE, even if he/she earned the highest scores in the other three stations and had a high total score [12, 19, 21] .
DISCUSSION
The choice of standard setting method should be consistent with the purpose of the assessment, supported by published research, easy to implement with the [6] ).
resources available, and transparent to explain the rationale for this pass score [2, 5, 22] . If experts are available to actually observe examinees performance, examinee-centered methods such as the contrasting groups method or borderline group method are preferred. Categorizing the performance of examinees is a more intuitive task for most experts [2, 6, 8] . If it is not possible for experts to observe the performance of examinees, test-centered methods or relative-absolute compromise methods can be used. However, actual performance data should be provided for judges to make informed decisions and prevent unrealistic results [2, 6, 22] . Regardless of the standard setting method used, multiple experts and resources are required to perform this arduous task. Although asking each caseauthor to decide a pass score for the OSCE case he/she wrote in advance might make things easier, Humphrey-Murto and MacFadyen did not recommend this method [23] . Their research found that caseauthors tend to set higher pass scores when compared with pass scores determined using the modified borderline group method. They implied that this may be due to case-authors, who are content experts and/or clerkship coordinators, often expecting examinees to perform better in their expert field, thereby setting higher pass scores. Involving multiple experts from different backgrounds will ensure that a variety of perspectives are considered when making the final decision [22] .
Medical schools, educators and examiners have an obligation to ensure that all examinees who have passed an assessment are competent in providing the required level of health care. Therefore, selecting an appropriate panel of experts and using an appropriate standard setting method to set pass scores based on clearly stated criteria, will assist them in providing evidence that the decision of who is competent or not is based on a transparent, fair and defensible process [24] .
